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DETAILED ACTION 
Information Disclosure Statement 

1. The IDS filed on 12-16-2003 has been accepted and signed by the examiner. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-13, 16-28, 30-34, 38, 39 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Irie et al. (U.S. Patent 5,525,808). 
Regarding claim 1: 

Irie discloses an evaluation method that evaluates regularity and degree of a 
nonlinear distortion of a substrate, comprising: obtaining, for a plurality of divided 
areas on a substrate, position deviation amounts relative to predetermined 
reference positions by detecting respective marks, which are provided 
corresponding to said plurality of divided areas (abstract), fig. 1); and evaluating 
regularity and degree of a nonlinear distortion of said substrate by using an 
evaluation function that is used to obtain correlation (fig. 2, unit WS, PL), 
concerning at least direction, between a first vector representing said position 
deviation amount of a given divided area on said substrate and second vectors 
each of which represents said position deviation amount of a divided area of a 
plurality of divide areas around said given divided area (fig. 4). 



Application/Control Number: 10/735,840 Page 3 

Art Unit: 2863 

Regarding claim 5: 

Irie discloses a position detection method that detects pieces of position 
information to be used to align each of a plurality of divided areas on a substrate 
with respect to a predetermined point, said method comprising: calculating said 
piece of position information through use of a statistic computation using 
measured position information obtained by detecting said plurality of marks on 
said substrate (Col. 4-5, Lines 49-14), and determining for said piece of position 
information at least one of a correction value and a correction parameter that 
determines said correction value (Col. 6, Lines 9-25), by using a function that is 
used to obtain correlation, concerning at least direction, between a first vector 
representing a position deviation amount of a given divided area on said 
substrate and second vectors each of which represents a position deviation 
amount of a divided area of a plurality of divide areas around said given divided 
area, said position deviation amount of said first vector being relative to a 
predetermined reference position, said position deviation amounts of said second 
vectors being relative to respective predetermined reference positions (Col. 52, 
Lines 18-64, fig. 6, 7). 

Regarding claim 13: 

Irie discloses a position detection method that detects a piece of position 
information to be used to align each of a plurality of divided areas on a substrate 
with respect to a predetermined point (fig. 4), wherein, for a second or later (n'th) 
substrate of said plurality of substrates, so as to detect a piece of position 
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information of each of said plurality of divided areas of a plurality of substrates 
(fig. 6, 7), are used a linear component of a piece of position information of said 
divided area obtained by performing a statistic computation using measured 
position information in accord with position deviations of at least three specific 
divided areas relative to said predetermined point specified in design-position 
information (fig. 22, Col. 2, Lines 10-25), and a nonlinear component of a piece of 
position information of said divided area on at least one of substrates earlier than 
said n'th substrate, said measured position information being measured by 
detecting a plurality of marks on said n'th substrate (Col. 51, Lines 14-29), 
wherein said nonlinear component of a piece of position information of each of 
said divided areas is calculated based on a since complement function optimized 
based on indices of regularity and degree of a nonlinear distortions of at least 
one of substrates earlier than said n'th substrate (Col. 51 , Lines 14-29). that are 
obtained by, through use of a predetermined evaluation function evaluation 
pieces of measured position information of said divided areas on said substrate, 
and based on a nonlinear component of a piece of position information of said 
divided area on at least one of substrates earlier than said n'th substrate (Col. 51 , 
Lines 14-29, fig. 4, 9A, 9B). 
Regarding claim 19: 

Irie discloses a position detection method that detects a piece of position 
information to be used to align each of a plurality of divided areas on a substrate 
with respect to a predetermined point, said method comprising: grouping for a 
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second or later (n'th) substrate of a plurality of substrates, a plurality of divided 
areas on said substrate into blocks beforehand based on indices representing 
regularity and degree of a nonlinear distortion of at least one of substrates earlier 
than said n'th substrate so as to detect a piece of position information of each of 
said plurality of divided .areas of said plurality of substrates (Col. 51 , Lines 14-29, 
fig. 4, 5,6, 7) said indices being obtained by evaluating, through use of a 
predetermined evaluation function, measured position information in accord with 
position deviations, relative to said predetermined point, of said divided areas on 
said at least one of substrates earlier than said n'th substrate (Col. 51 , Lines 14- 
29, Col. 5, Lines 15-55); and determining said pieces of position information of al 
divided areas belonging to each of said blocks by using measured position 
information in accord with position deviations (fig. 10A-C), relative to said 
predetermined point, of a second number of divided areas, said second number 
being smaller than a first number, which represents a total number of divided 
areas belonging to each of said blocks. (fig. 16a, Col. 37, Lines 9-24). 
Regarding claim 22: 

Irie discloses a position detection method that detects a piece of position 
information to be used to align each of a plurality of divided areas on a substrate 
with respect to a predetermined point, said method comprising: determining a 
weight parameter for weighting (fig. 32), by using a function that is used to obtain 
correlation (fig. 31), concerning at least direction, between a first vector 
representing a position deviation amount of a given divided area on said 
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substrate and second vectors each representing a position deviation amount of a 
divided area of a plurality of divide areas around said given divided area (fig. 32), 
said position deviation amount of said first vector being relative to a 
predetermined reference position, said position deviation amounts of said second 
vectors being relative to said predetermined reference position (fig. 32), and 
weighting measured position information, obtained by detecting a plurality of 
marks on said substrate, by using said weight parameter and calculating said 
piece of position information by a statistic computation using said weighted, 
measured position information (Col. 5-6, Lines 15-25, fig. 33). 
Regarding claim 25: 

Irie discloses an exposure method that forms a predetermined pattern on each of 
a plurality of divided areas on a substrate by sequentially performing exposure of 
said plurality of divided areas on said substrate, said exposure method 
comprising: making, for each of at least two conditions concerning said substrate, 
beforehand at least a correction map based on measurement results of a plurality 
of marks on a specific substrate, said correction map being composed of pieces 
of correction information used to correct nonlinear components of position 
deviation amounts (fig. 22-24, Col. 37, Lines 9-51, Col. 51, Lines 14-29), relative 
to respective reference positions (fig. 27), of a plurality of divided areas on said 
substrate (fig. 26), selecting a correlation map corresponding to a designated 
condition before exposure (fig. 28); calculating pieces of position information 
used to align each divided area with respect to a predetermined point (fig. 28), 
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through use a statistic computation, based on measured position information 
obtained by detecting a plurality of marks provided corresponding to each of a 
plurality of specific divided areas on said substrate and performing (fig. 8-1 0C), 
after having moved said substrate based on said pieces of position information 
and said selected correction map exposure on said divided areas (Col. 82, Lines 
43-63). 
Regarding claim 31 : 

Irie discloses an exposure method that forms a predetermined pattern on each of 
a plurality of divided areas on a substrate by sequentially performing exposure of 
said plurality of divided areas on said substrate, said exposure method 
comprising: measuring pieces of position information of mark areas each 
corresponding to a respective mark by detecting a plurality of marks on a 
reference substrate; obtaining, by a statistic computation using said pieces of 
measured position information, pieces of calculated position information of said 
mark areas (Col. 5-6, Lines 1-58), each having a linear component of position 
deviation amount thereof, relative to a design value of a respective mark area, 
corrected (abstract); making a first correction map including pieces of correction 
information used to correct nonlinear components of position deviation amounts 
of said mark areas, based on said pieces of measured position information and 
said pieces of calculated position information, each of said position deviation 
amounts being relative to a design value of a respective mark area (fig. 6, 7), 
converting, before exposure, said first correction map to a second correction 
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map, based on information concerning a designated arrangement of divided 
areas (fig. 31-32), said second correction map including pieces of correction 
information used to correct nonlinear components of position deviation amounts 
of said divided areas, each of said position deviation amounts being relative to a 
reference position of a respective divided area of said divided areas (Col. 6, 
Lines 9-25); and calculating pieces of position information, used to align each 
divided area with respect to a predetermined point, through use of a statistic 
computation based on measured position information obtained by detecting a 
plurality of marks on said substrate and performing, while moving said substrate 
based on said pieces of position information and said second correction map, 
exposure on said divided areas (fig. 30B-32). 
Regarding claim 38: 

Irie discloses an exposure apparatus that forms a predetermined pattern on each 
divided area on a plurality of substrates by performing exposure on said 
substrates, said exposure apparatus comprising; a judgment unit of judging how 
large differences of overlay errors between a plurality of lots are, said lots 
including a lot to which a substrate subject to exposure belongs (abstract); a first 
controller that, when said judgment unit judges that differences of overlay errors 
between lots are large, upon exposure for each of a predetermined number of 
first and following substrates of said lot (Col. 5-6, Lines 1-59), calculates pieces 
of position information used to align each divided area with respect to a 
predetermined point, by a statistic computation using measured position 
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information obtained by detecting a plurality of marks on said substrate (Col. 4-5, 
Lines 49-14), calculates nonlinear components of position deviation amounts, 
relative to respective predetermined reference positions, of said divided areas by 
using said measured position information and a predetermined function, and 
moves said substrate based on said pieces of position information calculated and 
said nonlinear components (abstract), and upon exposure for each of the other 
substrates in said lot, calculates pieces of position information used to align each 
divided area with respect to a predetermined point, by a statistic computation 
using measured position information obtained by detecting a plurality of marks on 
said substrate, and moves said substrate based on said pieces of position 
information calculated and said nonlinear components calculated; and a second 
controller that, when said judgment unit judges that differences of overlay errors 
between lots are not large, upon exposure for each substrate of said lot, 
calculates pieces of position information used to align each divided area with 
respect to a predetermined point, by a statistic computation using measured 
position information obtained by detecting a plurality of marks on said substrate, 
and moves said substrate based on said pieces of position (fig. 22, Col. 2, Lines 
10-25) information calculated and a correction map that is made beforehand and 
composed of pieces of correction information used to correct nonlinear 
components of position deviation amounts, relative to respective reference 
positions, of a plurality of divided areas on a substrate (CoL5-7 , Lines 1-64) . 
Regarding claim 39: 
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Irie discloses an exposure method that forms a predetermined pattern on each of 
a plurality of divided areas on a substrate by performing exposure on said divided 
area, said exposure method comprising: selecting a first alignment mode, when, 
based on overlay error information of an exposure apparatus used in exposure of 
said substrate, errors between divided areas on said substrate are predominant 
(Col. 5-6, Lines 1-58), and a second alignment mode different from said first 
alignment mode, when errors between divided areas on said substrate are not 
predominate; and determining respective pieces of position information of said 
divided areas based on pieces of position information obtained by detecting a 
plurality of marks on said substrate using said selected alignment mode (Col. 1 , 
Lines 15-65). 

Regarding claim 2, Irie discloses evaluating using direction and size of vector 
(fig. 6, fig. 10a-c); Regarding claim 3, Irie discloses a correlation value is used 
(Col. 52, Lines 18-48); Regarding claim 4, Irie discloses average value of n 
vector area (Col. 24, Lines 34-57); Regarding claim 6, Irie discloses having linear 
component of the divide area (Col. 2, Lines 10-25); Regarding claim 7, Irie 
discloses a conversion equation to calculate position (equation 1, 2); Regarding 
claims 8, 32, Irie discloses the weighting amount of the divided area (fig. 32); 
Regarding claim 9, Irie discloses divided area in a coordinate system (fig. 4, 32); 
Regarding claim 10, 33, Irie discloses based on optimized function calculation 
(Col. 82-83, Lines 43-23); Regarding claims 11, 17, 20, 23, Irie discloses position 
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detection larger or equal to two and moved each area (Col. 51 , Lines 14-35 ,fig. 
4, Col. 71, Lines 43-61); Regarding claims 12, 18, 21, 24, 30, 34, Irie discloses 
use the process in lithography exposure (Col. 1 , Lines 38-52); Regarding claim 
16, Irie discloses weighting position information and statistic computation (fig. 32, 
Col. 5-6, Lines 56-8); Regarding claim 26, including two process (Col. 1, Lines 
24-52), correction map of the area (Col. 6, Lines 9-25); Regarding claim 27, Irie 
discloses at least two conditions include at last two conditions concerning 
selection of said plurality of specific divided areas of which said marks are 
detected to obtain said measured position information, wherein upon said map 
making, position deviation amounts relative to respective reference positions of a 
plurality of divided areas on said specific substrate are obtained by detecting 
marks provided corresponding to each of said plurality of divided areas on said 
specific substrate (Col. 5-6, Lines 15-59) , wherein pieces of position information 
of said divided areas are calculated through use of a statistic computation using 
measured position information obtained by detecting marks corresponding to a 
plurality of specific divided areas that are corresponding to said condition and are 
on said specific substrate (Col. 4-5, Lines 49-14), for each of said conditions 
concerning selection of said specific divided areas, and wherein a correction map 
is made based on said pieces of position information and said position deviation 
amounts of said divided areas, said correction map being composed of pieces of 
correction information used to correct nonlinear components of position deviation 
amounts, relative to respective reference position, and said divided areas; and 
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wherein upon said selection, a correction map is selected that corresponds to 
designated selection information of specific divided areas (Col. 6, Lines 9-25). 
Regarding claim 28, Irie discloses use of a reference substrate (Col. 1, Lines 38- 
51). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 

invention was made. 

a. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Irie et 
al. (U.S. Patent 5,525,808) in view of Irie et al. (U.S. Patent 5,808,910). 

Irie (U.S. Patent 5,525,808) discloses a method including the subject matter 
discussed above except the use of Fourier series, Irie (U.S. Patent 5,808,910) 
discloses the use of Fourier series (Col. 6, Lines 14-34), in order to have a high 
accuracy and high speed even sample has nonlinear error (Col. 3, Lines 20-24). 
It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Irie (U.S. Patent 5,525,808) to have the use of 
Fourier series taught by Irie (U.S. Patent 5,808,910) in order to have a high 
accuracy and high speed even sample has nonlinear error. 
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Claim Objections 

4. Claims 16, 17 are objected as these claims depend on claim 14, claim 14 was 
cancel by the applicant's Preliminary Amendment on 12-16-2003, from the 
claimed subject matter, the examiner assumes they are depend from claim 13, 
correction is required. 

5. Claim 29 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all the limitation of 
the base claim and any intervening claims. 

The following is an examiner's statement of reasons for allowance: prior art fail to 
teach based on Gauss distribution correction information. 
Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 

Aliowable Subject Matter 

Claims 35-37 are allowed. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 



6. 



7. 
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Independent claim 35 contains allowable subject matter. None of the prior art of 
record shows or fairly suggests the claimed invention. 

Regarding claim 35: 

The primary reason for the allowance of claim 35 is the inclusion of the method 
steps of a third exposure step of when in said first judgment step it has been 
judged that said errors between divided areas are not predominant, selecting an 
exposure apparatus capable of correcting distortion of said projected image and, 
with using said selected exposure apparatus, sequentially performing exposure 
on said plurality of divided areas of each of said plurality of substrates so as to 
form said pattern on each divided area. It is these features found in the claim, as 
they are claimed in the combination, that has not been found, taught or 
suggested by the prior art of record which makes this claim allowable over the 
prior art. 

Claims 36 and 37 are allowed due to their dependency on claim 35. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tung S Lau whose telephone number is 571-272-2274. 
The examiner can normally be reached on M-F 9-5:30. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, John Barlow can 
be reached on 571-272-2269. The fax phone numbers for the organization where this 
application or proceeding is assigned is 703-872-9306 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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